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QEMPERATURE DEPENDLNGE OF THE ELECTRON MBAN FREE PAWH
| IN QIN AT LIQUID HELIUM TEMPERATURES

(oL

2 By v* s cmmmaf Yu, Ve SHARVIK |
(Inotitute for Physical Problems of the Acas
aeﬁy of Soiencs of the USeSeRe s |

o obtain detaned information on the olectron mean
free path in aniaotropic metals the oleboration of & mothod g

il o v

for 1nwest1gating eeparate groups 0f electrons. le needed‘ :
PSR e %%;éé%%; ‘}
] sd=in- |

| /37 tor investigeting the temperature dependenoe of the mean |

o frae path of electrone in tinﬁ ' |

| Piret of all it is necessax‘y to give an exact des

finition of the: quenzity which is measured in experiments of |

this kinds If the constanﬁ magnetia field ie dnclined by

a small angle prﬁhe aurﬂ;gilof a aingle»crystal plate of

thickness AN

r ~ We made an attempw

ﬁis pdsé‘ble to observe a series of peaks STAT
in the curve of the dependence of the ry. fi &mpedanc@ upon

tho magnetic fi@lds A peak aceura when the elec%rone in the Tie
cinity of an elliptic limxting point on the Fermi surface. . ...
meke an integer number n- of turns moving from ona surface .
of the epeeimen %o the ether¢ The. intenaity of the effect de~ -

' pende on the amount of electrons which haVe been accelerated.
initally while moving in the first. skinelayer pevallel to TAT
the surfaoe of ‘the aample and got into tho akin-layer on-

the oppoeite eide moving aleo along the sqrface, ‘fj

e

*'JV/u/ of r%b )zuwileX?’ s /{,hvw .9/ Jht’ | ;77'/f5=

AMP% orf ﬁzeﬂnzr 7 w7t // ff :
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The eélegfcion of electrons according to the die

rection of their velécity is; tbéx'efore, made twice, &f

the beginning end a¥ the end of the trajectorye Due to
the scattering précesaea a pért of effective electrons is

~ yemoved (the refiliment owing to the écattex'ing of other
' 'electro;as is negligidle /2/)u Because of the smallness of

the ekin-»mex* _ 8 acattering by rather small anglea

B ~ ds snffﬂ.oiente The magnitude of thie angla 6) - depends on

g/al - and the angle ' % between the magnetic

‘field and the sm:face. The appz'oximate emluation gives
',':' : 6) ~ 10"’3 essuming &~ 20 -4 (fx-equency
 3 . 106 a.p.a.)c The interaction with the phonon at halium
“ , temperaturee scattere the electron by the angle of the order

/O/ / R B ™ whors 2 /04 ig the phonon momentum
! -

'and R is the x'adiua of curvature of the PFermi surface.
In our case [9 L /R ~ 10 2¢ According to this eetima‘aion

a single interaction with & phonon is sufficient to make
an eleatron ineft‘ect:ive. The more it i,a correct for other
acattez‘ing pmceeeee whem the eleetroxm are deflected by -

' largs anglese It was shown in /1/ that the emplitude A of

the effect dependa on the lengthe of eleotron trajectories
§ ~ d/ }ﬂ . as Z g It can be assmed.;'
that Z meaeureé acoording to thia razmula corresponds

Yo the path length between two - elemntazw scattering
actee Y ‘

E
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. of temperature for the elliptic point I (by the notation
. 'of /1/) situated at the Foxmi aurfaca near the direction '{
',f,:[ioo]. This point 18 locatad preeumably at the sideosurface;;

| l--_'-.'of the tube Joining two corrugated planea in the fourth :
%‘zonr-, the funcuon %» 4 | equala to //@ —f@

" where G i.a an arbitrary additional consiant. The limiting
.Value of thie function at T 0 can be defined by |

_ axtrapolaung with eufficient ac!curacys The temperatnre dee

~ pendence bf the quantity / V(7 ) / (0 thus found
. -4s shown in Figa 3 (J.Ogarithmo e¢ale). The atraight. line

| which is near to tha B«Ioch‘a cubio law for electron-phonon
_acpt;gering.

 sumably to the incufficiont emallness of engle & . Con-

.two elementary ¢ollisions was measured indeed and the acale

3

Exp:erimentax regults

The amputude A haa ‘been meaeured ae a function -

LR

drawn through . the pointe eorx'eaponde %o the law 7"33

necauae of tha insignificance of electron-electron
coms:lona in the temperature range under consideration b
those experimental results can be regarded as a confirmation . |
of the idea that in our éxperimenta the path-length between

of the oz-dinate in Fige 1 reprasonts 7/ Z b ia [:]%
the probabiuty of an eleotron»phonan interaotion pex' unit
of lengtn. A small deviation from the cubic law is due pres

| sequentl.y the effectiveneaa of a single’ eleetron-—phonon coll:l- ;

S

ion falls with decreaaing temperature. in the case of d¢ Cs
conductivi.ty of bulk apecs.meaa this leads to the wan known o

.75-.- : " -3 . ‘x
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. P s -
temperaturee /3/. Qur data ¢an be compared to the evaluation’
of the eleotron-phonou pathelength { " obtained from
~the heat conductivity data in the free elec:tron approximation,

According to che data of /4/ for ¢in / 7 end

’ ,Z * 48 10 « 20 times smaller thap our value, This may in-

-
dioate that at tha: :mvestigated point of tha Ferm surface

the phonon ecat'cex'ing i considerably smaller than tho average
alue over the eurfa@e; :
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